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Abstract of JP2002091385 
PROBLEM TO BE SOLVED: To realize a 
function for enhancing visibility such as 
contrast and a function for saving power by 
performing the illumination of an LED(light 
emitting diode) unit corresponding to 
respective pixels of an LCD(liquid crystal 
display), SOLUTION: In this illuminator, the 
illumination of the LCD is constituted of LEDs. 
One piece of the LED is arranged for every 
three pixels of R, G, and B of the LCD and one 
piece of a white LED equivalent to the portion 
of the resolution of the LCD is arranged by 
being made to correspond to the three pieces 
of R, G, and B of the LCD. The driving of the 
LEDs is performed with information to be 
received from an LCD controller When the 
black of the LCD is to be displayed, 
corresponding LEDs are all turned OFF. Thus, 
the illuminator can enhance the visibility by 
raising the contrast and also has large power 
saving effect 
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(57) 

^iix^^i. t fMm'f-mmmmz x ^ mm 

m<Dm-)iiimtti. ztii.im&i>zt-ox:k^^j:n 
m^^m LCDcomm^LEDx-m^-ti, lc 

DcORGBcOf^'-feyUCLEDSrHi-foiEBU. LC 

Dco^ms^<^afeLE D 1 m-f-oMmixEwt 

S. LED<7)|g|j){iLCDrJ>bD-5*»*>^(ti:o/c: 

tt^fiTltV V L C Dcr>mi0:^^tl t ^ liMm-fl L E 
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Xt'# f^' ■bJl^lzmS<Hz^^:mtth L E D t BiflS L 
EDH5'fyffllE^*^^>B£l.LEDBgB^^gt, MIL 

imm2] LCDtcj:o«fi£$ni,LCD^iig 

E L C D <?5# f ^ -t iSgp^JiHc^f L«- h- -fe 

l,zm>\l>z^i:mM-th L E D t laie L E D H 7 yfflE 

mti>LEDmmmmb. LCDsijfflnuK.tOLCD^ 

^gfi^0J«1-|.^^^^«B]iOffl|g^lX'9aiL, LCD 

mmmmzi^.ti> l c D#«^»!^i^iai#st j; o 

ffia L c D^siB5-Mi»f-f s L c ommmmt , m 

izmwuzmmmti led tfrieL e d h ^-^ 
m^^m L E D HgBMat . i-fel e Dmj^mw.im 

irrSLEDfSlJlillllKt. LCD«lJf»illKJ:»)LCD« 

^SC^LTSfe^^Sf •S.ffllfiSrlROaL, LCD 

mmmm^zwfi-timmtii^^tizxmm^ii. m. 

S ffie L E D H3HBJia<?) L E D & O F F 

[mm4] LCDtCiOffi^^iXl.LCD^^gS 
t Irffil L C D^J|gS:SiJ»t- 1. L C D^mm^t . fT 
leL c Dco#h-^' -feyPcoTiesjsa^tc^^ L#tr^-fe/l^ 
{3WJtC3fe^fi3M-ri. L E D fcfiiSL E D H T'fflffi 
JI*>i^^|.LED.^B^ai;, friaLEDB^H^^gS:^ 
irtSLEDSiJfflllllKt. LCDiBIfflII5ISS<J:0LCD« 
^SliZ^i htlhvf i n d o wBfficT) *>A:^^BT' 
r^'-feX$ix;^cw i n d o wSSOfiBtSIS^rJEffltl) 

¥S^*u. iffiew i n d owmmz^fBtmuLE 

imH^mS] LCDtJ;01ifiScSiXl.LCD^7Fga 
i:HirieLCD^^aS:SiJl»tl.LCD»]fflI|HlSSt. 1? 

wisijtc^tsrsiit-r I. L E D t B?ie L E D K 7 ^ y^ie 
m^hmLEDm^mst. me^LEotmrnsm 

mt^LEDmmm^b. LCD$lJfflI|HlSI<J:OLCD^ 
7S^W.i,z4-l hflhvfi n d o wBffiO 5 *>— ^^relA 
^iSlfiA'^.T^'-feX^ix^V'iw i n d o wjifficoaa'tt 

d o ws*t;«^E-r hWiLED mmms.(r> LED(om 



t. mimmttim(r>mii:>tizmmi}^mh^^m 

ffieLE DBBBJSia*>4,^$^lTMeLC D^IIB 

BLED mmmmt- h^yt^tixmtiLCD ^^^a ^ 

wm^mt ^mifcm^m i sieKoHgagna. 
[i««]S7 ] if«« 1 A^/i, 6iei{<7)HgB^a^fflv^f>: 

[IMS ] 1 *»^> 6IBfJ«HgH^a^fflV^/c 

Cif$JS9 ] 1 A-'o 61Bm«^SS:fflV^3t 

[ mm 1 0 1 if 1 *»<i> 6 iefiJ<7).^^||g$:ffli,% 
1 1 ] 1 6iEIK<7)BiBHgaS:ffli.^ 

[000 1] 

KWft»filtSOLCD^^S&»^, maitiSIBi!; 
10002] 

xii. ^mm'mmx'i.i+m)!imii''X'^ =5: ^ 

0, M*TL-CL*^. tti-2 0X:(DWmTX'itMlb 

«?^«^«=t;fti^i.<?:-tft^Hji: tt, efeLED<7)ra 
^*iS^^^^T4^^^tv^l,. (i«jx.{i'!ftig¥04 - 1595 
1 9^(r>LEDmmim^mmmm^mmm 

^*^'»<5iXTV->^. C:iliiLCDcOMlCLEDf--yr 
l>tcOt'S>l.. L.*^LCii{i^M$:?tllffi'ff*^^>LE 

[0003] 

1. ^<^^mm%m'hh<r)X\ ±^(r)^sihfm. 
mm^w&fMmx-h i tiK a® ^ds^w^^t t m 
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[0004] *%B^{±, *^*>«,^tc^^, mm^t 

[00051 

mSitl L E D t l5iSL E D H 7 -f 7fflEIS75»'c>f£l. L 

[ 0 0 0 6 ] si^^. ^wmmim2^zf>ti-mmk±. 

LCD{3J: Ofil^^ai. LC D«5^Si:MfeLC 

^ ^)\^<r)^^^^i,zn u# t°^' ^)\M^zmmzmm 

Dwmwib . mix.EDmmmwm-h le oia 

mmnt. LCD3iij»t5]s§j;0LCD^^^ajsf]ffli-r 

thi^c\)im?^mm.\ii^^b\,zi.m^^ti. frie 
LE DMBB^is^ ^^«^^rao;2^o F F-ri> ; b imm 
b Ltz{>(r)X'hh. im^mmzi5\<^x\ihE\)^^m 
soLEDtii^TUT, LEi)^a:>mm)immti 

1 0 0 0 7 ] ^/i, *%BBco»*«3 l;>{i>*^|.^BH{i. 
LC D i Oli^SilS LC D^^St IJELC D« 
5^S$-IW#tl.LCD$(lffllIiIBi:. MiBLCD<7)#e 

W-ri, L E D i: mrie L E D F 7 /ffliaH*^ f>Bitl. L E 
D,raB3^afc , tIfiSLE DMHflgaSrlgft-ri. LE DiJ 
fflHHSSfc. LCDSlJWiHS&JcOLCD^^gSt^tT 

hmiLEDtmmmcoLED^oFF-t^zbi'^m 
b Lfc h cox'h I. . L c D com^mizmmti led 

mmmW:<^LEDt:OFF-tlZbiZi:'0. mf)iWM 

X\ mfi^bf^^Ub<7)zty hyxh^m±^-t^z 

bifX'th, 

[ 0 0 0 8 ] s . ifwmm$mA [zt-t^hwrn. 

LCDCJ: OW^^itS LC D^^^^afcfflBLC 

Tf^mwrn-thLcmmm^b. mieLCDio^h- 

L E D t H>ri5L E D H 7 7'fflE«l*><?>B!(:.S. L E 

i>mmmm.b , MeLEDff§Bj^s^ig»f2. LE D$ij 

mmb. LCDSiJ»|I|fi]g§J:0LCD^5n^a{::-^i.A, 
ai)Wi ndowHfflcO-5^A^)^at'Ti5'-tX$fL3t 



w i n d o wii®(7){aa'tf^5rffiS-ri.¥l5^WL, ff 

lew i n d owm'>znmhwmL.EDwn^^<oL 
ED<m&iBihz.bi:imb itxiicox'hh, r9 

'zy.Wz^si ndowgP:5i-OLEDc7)ili|«$:±tfl.C: 
ttCj:!), -e<7)wi n dowJJii'l-tJt'<T3yh7:^h 

[0009] ^Jt. -^wyi<mim5\,zii>t-^h%mi. 

Stt I. L E D t L E D K 9 ^ <i>^ !> L E 

DSSBJ^Si: . MeL E DB?0^^a5:lg»-r S L E D$1J 
mmb. LCD0JffllEl»J:OLCD«S^aj:4;t<?. 
ix|,w i n d ow®M<?>3*>— ^^®A^iga*^^.ri? 
-fe;?.Stl^rVm i n d owBSi^OfaattlgSrffiS-fS^ 

Si&*L, m^r9^x^flt£^.^^inAo^WJt\.zn 
mthWi. L E DBSHjuawL E x)(mm:^mzT 

VfhZ.b-k^bLfz\><r)X:hh. Z.tO,zi.^. r^'-fe 
;<$itfcw i n <iov^%^<n?^%\,z\^Ei>(r>wm:'m 

o v^m<r> L E Ti(rimi(rymm) ^-fvfh z b mm 

[ 0 0 1 0 ] ^f.:. ^^m<r>m^m6izi)-i}^h^mii. 

mm 1 <o 5 c7)mm^mzii ^ , j^Hs^oiSig ^ 

b izmti^mi^^mimsiLE Dmrnmrn^^t^^mti 
< , mm\'nmmLEDmomwi)^^^^tix 
i^^i:tii-t^<^p^&mm^b ^fflii.fct)<o-c& 

I. ZtHzX'O. :3yhyXh<Dilsi±^:^-t?>Zbifi 
[00 1 1 ] *^BHOiS5l<Ja7lC*>*^SI6BM, 

m^^fzi^crtx-h^, 

[ 0 0 1 2 ] ^mmm^m8izi)-i]-mmti. 
1 *> A. 6 mifimmi ¥'J9ivx^)\,ii /. 3 \,zm 

[ 0 0 1 3 ] ^/i. *jE&BBOff^^9tc:*»*».i>j%BB{i, 

if*^ 1 tf^hsm^mm:^}^ yj^-\L-t,zm\^tz^ 

<r>X'hh, 

[ 0 0 1 4 ] ^/c. *^Bji7)ff5K]si o^zi)-i)-h%m 
(nx'ht. 

[0015]*/::, W^wIWjRJII 1 tc*^*^|,^Bg 
«i, il5l<^ 1 *^^> 6 c7)BpBJ^a&1ff$8«^«*lcfflv^;C; 

[00 16] 

[%mcr>%mmm) mmmmi ) wt. *?&b3c73 
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[ 0 0 1 7 ] H 1 ii, :^%mcommmm i i,zmim 
Dmmm 1 1 l e o^wmgi 3 1 l e Dm^Mmm 2 1 

SlWiRl (5), Gl (6). Bl (7), R2 
(8),G2(9).B2(10) 3J!Ife^®3§ 
■ri. tf^'-t/H li:e;?-t;H 2**3^l>. :g-t^'-fe;K7) 
iTFKJiLEDrM 20 l*ieS§fLTV^|,. LED 
S^HJSia 2 (i^SBO LEDtLEDH^-f 7'fflcOEI8*> 

LED13tLED14cO±gi5Wi<1^^5LED<7) 
3^^LCD<??#lfi?-fe;l.a:0 0. OlmmmTiz^ 

K^mzixo^zmuc-?^ ^auyxi sm 

tClEii(cm3K-ri.. LCD»JffllIIlS&4«SCPU 1 6 0tl 
J: 0 LC DSS^ga 1 cTj^r-:? -^^m-h h<0 
T*S, i:jtLEDSiJffll[H]SS3{i:#LED«0,#iTi:M 

(5), 01(6). 81(7), tfi7-b;H20R2 
(8),G2(9),B2(10),-- t^-rS. 

LED mmn 3 {1 L E D ggB^a 2 (=*r t/i-xsii 
mss ^mm-th. lcd^^^si c7)f ^-t/uwc 

itJCtfcLED13tLED14 tS HiTie^' NVPXlgiJft^ 

3 s t i 0 jS^^js^s: l c Dmms 1 ^fti^-r 1. . 

C<0i:^-7>f^'Dl'>'Xl 5{cJ:i?*LED 1 3, LE 
D14A^A>ail.7fe«iIEEftjet*3K$a, LCD«^ 
aioe^-fe;H K f^'-t/H 2tCiSOfcOM*$tl 
S. C«?)i:l=El2t:jF't<tat. LED 1 3*»foai!t3fc 
{4LCD*^^aic7)t"^-fe;H 1 iO, 0. 01mm 
;^i<^I.J:^(c«3\i$^t. R1(5),G1(6). 

Bl (7) izi^m^Mmmt^. 

[0019] Z(nmmzX "? , R<Ot^-t;H 25rt'{c 

tSJtl.^^^^^3ldS:^Sg^llO^^^< UT, LED 13 

[0020) tea. ±.smTl,i. LCD9mm4 t,ZC 

pui emmix. mix^^hti^, ^ti^-rttcpu 

[002 1 ] (mmmm2 ) ot, 
»2t;-:>v>f, m3i:m^xmBMi-h, 

[ 0 0 2 2 ] 03(4, *^HB<7)^S|comi2tCfc{tl.B3 
B3Siao(lIK««S:5^fiatB-C*)S. C P U 1 6 i: . L 



c Dmmm^A lle Dmmm 3 1 l c D^ng 1 

t L E DHSB^^a 2 i: {4||M(7)Jgffi 1 b |S| tT'J>-5.0 
f . SeHJS-tB&t-S, LCD$IJ1S||1I8S4{4LCD^^ 

Mis^aiiiiss 1 8 L c Dtmyf^mmnam 
^i8iiLEDumm%3i,z^mtLX\^i. 
[0023] mz:^%BM<^mi(Dmm2i,zmmifm 
m^mmt^ . lc mmEm i-i^mta^iitimmi^ 

a*l!raft-t4dW4. LCDc7)^7SBSiS'OFF-ri> 
tt^*<«-ltt*>|.. LCD#|^Mra«JttilH]ffil8J4; 

m^mmix, LEDmmm^zLEDmn-t 

^^Tv^^v^^^;(4, LED t[Sl^tc?i«"§ii. -esoffl^ 

[0 0 24HRtCLCDBffitfDflJi3#X.<Oligt. 

V-f ^zM-^tt r;^^ ^rv ^ J: d C L C D $r O F F 
■fl.. (^*(4-e-^0gg{CtBlBM^iT^*mL, LCD(7) 
P;^S:0FFfi-^fcJ:'9llfe«^Lrv^fc, ;<7)^<oje 
SIT'liiLC D<JDO F VcrmzMl. E D to F P-TI-O 

[0025] ( mimm 3 ) OT. i?-wmm&m 

[ 0 0 2 6 ] ii4{4, ^W9i<r>%m.<mm.'i ^zmhw. 
^wnmmmm-'msxh h , mf^ws^ 3 jin 

tScOJFM 2 CO L C D^^S^SSra^mislSS 1 8 £Of^;b 0 

sfeeittj^fat Lt L c Diife«*b-^-b;ug?aiias& i 

9 Tffl «S V <0*{m^r h . 

[0027] ?J:{z*fgHj£7)^j|c7)fl^.^3(-ij{ts|W^s 
3$-i5iBS-fl.. -^lCLCD$lW!l|gS4tCJoV^TLCD 
*.T^tri7-fe;P ( X. y ) (CiJJtS RGBf-^'*''' ( 0 . 
0. 0) <7)i:giLCD«^ailciiftl)e^'-fe;W 

(x, y) (cUfeSr^^tl.. ^fc (x, y ) i:(iLC 
D«S^ai{cfc{tl.S±*^<i*r^x#g. T'vySS 
<r)m}iz-^lEfh\^9^)VX'hh. LCDHfe^e:? 
-fe/H^ttJUIKl 9{i:LCDSiJffll0SS4Oh'^'-te;U (x, 
y) <?)f-^'*M0, 0. 0) Otl^, H-fefcUT^tli 
LED»J»|l]g§3tCfi7-fe;U (x, y) cOLEDS" 
0FF-f5fi-^19dS:4;tl.. LEDfflWIlI{!S3{4t 
^'-fe/Kx, y ) <7)LED5-OFF$-<J:Si:ofcLED 
TW'f 20 l$:K5-<7'-r-?.. 

[0028] z.<nwi<mm.m^b vt . t^^Bnfgjt 

(i;;±y:TLtioO, LCDmiJtMtcil.S^i^-vy^'- 
A<L4-5TV^|.i:i4V^;i. 1 c d/m^SSc^^tjiil*^^ 

ItfST-floT^c^ > 1- 7X h{4f?l)t 1 5 0 c d/ 
in^Oi:^ 1 5 OT'ft-jTt:, ^HMtfOff^ffitCfeV^TtiUfe 
<Of^'-fe;Kxb, yb) {iLEDj&iOFFtC^rO.^HJ 
if*:;<)^"$ix^<, 4f>:lWOt'^'-b;Kxb+ 1, yb) 
<?)LEDi;V^:?uVyXA^^5SixT<l)7fe{40. lc 
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d/m^lVTlZW^ t t:>tlh<r)X\ afe*^' 1 5 0 c d/ni2 
1 0 efe<0< -5 # 0 Ui^ciS 1 3&^#^fc^ < ^rS . S <^ 

[0029] (mmmm4 ) wt. :$^wM<^mm 

S4{=OUT, 05. 06, 07, 08, 09^fflV^T 

i5 0 i n d o w^ttiHSg 2 0 A^'<set>tL, $ tZV'^ 
;^ ^"J mwU2 1 TliBSc; ? fi ^ fzb 
Ht&6tiZ7j<tXoi,Z2^(7)vfi ndowAtwi nd 

0 wB*»'LC D^^a 1 itC^^ixrv^S tfot-r 

h. wi ndowA<7)S±«0te.#.S: (xA, yA) t 
U ^Tcom^'k (xA+al, yA+a2) ftt. 
nmiZwi ndowBiO^E±iOll&,^.^ (xB. yB) t 
L, ^T(r>m^^ (xB + b 1, yB + b2) tt&, 
W*<O^Bffi£Ofe±iO*&^^ ( X 0 , y 0 ) L. :feT 
(xO + 01, y04-O2) tf^.. 

(003 1 ] mztM<r>mmi,z)Hi^mimm^:im 

. w i n d o w^lliJlHlSS 2 0 (i^tttS^MtOw 

1 ndowcOfirBfflfgS-CPUl 6*»A.'tf$82:t,f>3. 
^^ijTiiw i n d o w AcOSS,^. ( x A . y A ) t *rTcO 
I^A (xA+al, yA+a2) Srl^ttJt, wi ndo 
wB<Ot±WiS,^r ( X B , y B ) 1 4rTOj?,i^f ( x B + 
b 1 , y B + b 2 ) mm L , 1?f:C7)^iiffi£0£±£7)j|^ 
A ( X 0 , y 0 ) ttTc7)»ji[$r ( x 0 + 0 1 , y 0 + 
02) Sr1*l±J-ri.. V'^X^-^'J yiJ'LTT'i^-bX-ri, 
fi<7)LCD^Bffli:LT06<!Oj:^{:wi ndowA 
A^w i n d owBcOWffil'^D . wind o wAc7)Sfg 

< . w i n doviB<^mmi^ixX 0BtU^-^*5 
J>S. wOi:^, wi ndowAO±l:wi ndowB 
*>J|5T v^l>gP•«•{^OV^•C{iw i n d o wBOBtUfl!g*s 

[0032] <J:{:w 1 n d o vrAffMMco^-^^-?'^:^ 
•Ci? U 7 L JtiSp<O0S:0 7 iZT^t, -m^j: 0 S Tli 

9 y 7 :^'f^. w i n d o wA;()^'w i n d o wBcOjit^ 
^§^1.1.. -e^Oi:^, •y^^a;!IIS82 1 

0, '7'>X*<wi ndowA<7)tt>i0^gco^>f 
D-y:?L^^^7)§:t^l±iL. C P U 1 6 tc^^^-ei) , CPU 
1 6{i, wi ndowfi?ailllK2 0t;wi ndowiOi 
Tf-^i^(>^t. w i n d ow1^ttilllSS2 OJiLC 
D®Jffll|lISS4*»(of-^4d$rK9^fcLTLED$iJfil 
II1883tCj:0wi ndowAS|5^tC^ietl>LED(7)« 
*^±{f I. , ZcoXdizlX. -^^xX'i^ V ■/ ^ix-tz 
w i n d ow<0ilSig*5— #;g<^|>. fficOw i n d ow 
^lfi:£7)w i n d oweym&ii^Ltii: 'OTi}^l. ^ol 



[ 0 0 3 3 ] 08ti^ 'J y i^f^^Bt^gjaf^cOLC D 

^MffiS:*L3tt,«ot'j)S. CPU 1 eizumtsmm 

^J§iX=5rV>i: U ••/ ^' §n/i[lI|S:<7)^-^i,^w i n d ow 
A^^>^'?(CBt<f SJi^^wi n dowt^tBIII8S2 0-^ 
Bf<'5r§:^tr-K{iCPUi6A.ibf>3&»t«>|g 
5eT-^I>. 08tfeV^Twi nd owA*>'3[El:7'J 
$ix^/i]itj£v\ji4fc:^"j>y;?$iiT*3'5, wind 
owB*«5g*lC2|lI^^y Wft<7)w i ndow 

*>ii*lc 1 ®9 'J ■■/ ^ ^iXTlil.^, wind o wA«< 
Mhmi< 1 5 0cd/ii|2, wi ndowBAWCBi< 
^0 1 00 cd/in2, WftcOwi ndow*<fttB|< 7 
Ocd/n^fc^S. $/?,{CCPU*>/i>3-a>fi$iJ,fcl«< 
^:SJ:dtCig$$ixT».''|.R^{i3:»-f^{c;wi ndowB 
(nmmH 0 c d/m2 , ^rt^Tjw i n d o w{i4 0 c d 
/v?b^^m<^j:'>xn<. ■5-LTCPU*»i5>10:}J- 
fi{COFF-t.&«lCi§^§ixTfcil{f. wi ndowA 
lil50 cd/n^ imm-ltf^. windowBtWf: 
^w i n d o w^-^commi-t^Xmt hZtliZ^h. 

[0034]$ i^t-r^T(7)BB*i2 o^mzmih^ 

'jICCPU 1 6^^i5^^i^TV^|,B§{i, windowA 

i 2 o:a-mwiM;i. ±mmmmiixM.t^j:<^j:h, 

[0035] ^rfc, ±iecoi!»lr'Ji, T^'-fe;:^$ii^rV^w 

i n dovf^^com&^mSmzTifhXo tcLTV^-g. 

m^2mizLxi>S:^\ 1-^:6*., r^'-fex^ 

iX^V ^w i n d o wgJ^c^jaSS: m^tS ± 5 LT t 

[0 0 36] <^tC06tCfcV^Tw i ndowAA^i n 
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